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Background: Augmentation of left atrial (LA) reservoir and booster function is a compensatory mechanism against left ventricular (LV) dysfunction. 
We assessed the contribution of LA dysfunction to the transition from asymptomatic diastolic dysfunction (DD) to diastolic heart failure (DHF) by 
real-time three-dimensional echocardiography (RT3DE).
Methods: Echocardiographic evaluation including LA volume-time curves by RT3DE was performed in 240 patients. The patients were divided 
into 4 groups according to their clinical and Doppler findings as normal (n = 90), DD (n = 75), DHF (n = 35) and systolic heart failure (n = 40). LA 
emptying fraction (LA reservoir volume / LA maximum volume x 100) and LA ejection fraction (LA stroke volume / LA end-diastolic volume x 100) 
were calculated as the parameters of LA reservoir and booster function, respectively.
Results: DHF showed the same degree of blunt augmentation of reservoir volume as that of systolic heart failure (Figure). Of the indices with the 
significant difference between DD and DHF including LA emptying fraction, tissue Doppler septal E’, LV end-diastolic volume index, LV mass index, 
LV ejection fraction and LA maximum volume index, LA emptying fraction was the only independently predictive index to distinguish DHF and DD. LA 
emptying fraction (<42%) had 74% sensitivity and 68% specificity in distinguishing DHF from DD.
Conclusions: LA reservoir dysfunction, which may result from decreased LA compliance, has a pathophysiologic contribution to DHF.
